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Introduction

Coarctation of the aorta (CoA) is a congenital cardiovascular anomaly characterized by a discrete 
or tubular narrowing of the thoracic aorta, most commonly located distal to the origin of the left 
subclavian artery near the site of the ductus arteriosus (aortic isthmus). It accounts for approximately 
5–8% of all congenital heart defects and has an estimated incidence of 3–4 per 10,000 live births 
[1,2]. CoA frequently occurs in association with other congenital anomalies, including bicuspid 
aortic valve (present in over 50% of cases), ventricular septal defect, and more complex syndromes 
such as Turner syndrome and Shone’s complex [3,4].

The pathophysiology of CoA results in a significant pressure gradient across the narrowed 
segment, leading to upper extremity hypertension and lower extremity hypoperfusion. Over time, 
compensatory mechanisms such as collateral vessel formation may mask symptoms, particularly in 
milder cases, leading to delayed diagnosis well into adolescence or adulthood [5]. If left untreated, 
CoA can result in serious complications including premature coronary artery disease, heart failure, 
aortic rupture, aortic aneurysm, intracranial hemorrhage, and sudden cardiac death [6,7].

While early detection and surgical repair in infancy can significantly reduce morbidity and 
mortality, late presentations continue to occur, particularly in resource-limited settings or in patients 
with mild forms of the disease. With the advent of advanced non-invasive imaging modalities—
such as echocardiography, computed tomography angiography (CTA), and magnetic resonance 
angiography (MRA)—the diagnosis and anatomical characterization of CoA has become more 
accurate and accessible across age groups [8,9].
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Management options have evolved significantly over recent 
decades. Surgical repair remains the treatment of choice in neonates 
and young infants, whereas catheter-based interventions, including 
balloon angioplasty and endovascular stenting, are increasingly 
favored in older children, adolescents, and adults due to reduced 
procedural morbidity and favorable long-term outcomes [10,11].

Despite these advances, patients with repaired CoA require 
lifelong follow-up due to the risk of late complications, including 
recoarctation, persistent hypertension, and aortic aneurysm 
formation [12]. This communication aims to provide an up-to-date 
overview of the clinical features, diagnostic evaluation, and current 
management strategies for CoA, with an emphasis on contemporary 
challenges in diagnosis and long-term surveillance.

Pathophysiology

The exact embryologic mechanism of CoA remains debated, 
but proposed theories include aberrant ductal tissue migration 
into the aorta or impaired flow during fetal development [12]. 
Hemodynamically, the obstruction causes pressure overload proximal 
to the narrowing and hypoperfusion distally. This results in upper 
limb hypertension, left ventricular hypertrophy, and reduced lower 
limb pulses. Collateral circulation via intercostal and internal thoracic 
arteries may develop over time to compensate for the obstruction 
(Figure 1).

Clinical Presentation

Infants with critical CoA may present with heart failure, poor 
feeding, and differential cyanosis. In contrast, older children or 
adults often present with upper extremity hypertension, headaches, 
leg fatigue, or claudication. A classic finding is radio-femoral delay 
with diminished femoral pulses [13]. On auscultation, a systolic 
murmur may be heard over the back or left infraclavicular area.

Diagnostic Evaluation

Initial evaluation includes four-limb blood pressure measurements 
and physical examination. Transthoracic echocardiography is the 
first-line imaging modality in infants and children, providing 

information on the gradient across the coarctation and associated 
lesions. In adolescents and adults, cardiac MRI and CT angiography 
(CTA) offer superior spatial resolution and can delineate collateral 
circulation and associated aortic anomalies. A resting peak-to-peak 
systolic gradient >20 mmHg, or significant anatomical narrowing 
with collateral formation, is generally considered an indication for 
intervention [14].

Management Options

Surgical repair

Surgical approaches include end-to-end anastomosis, extended 
end-to-end repair, patch aortoplasty, and subclavian flap repair 
(Figure 2). Surgery remains the standard of care for neonates and 
infants with discrete or complex coarctation. While surgical repair 
has excellent immediate outcomes, complications such as restenosis 
and aneurysm formation can occur in the long term.

Catheter-based interventions

Balloon angioplasty was first introduced in the 1980s and remains 
an option, particularly in older children and adults [14]. However, 
restenosis and aneurysm formation were common with angioplasty 
alone (Figure 2). The addition of stenting, especially covered stents, 
has significantly improved outcomes in native and recurrent CoA, 
with lower rates of restenosis and fewer complications [15]. Current 
guidelines recommend stenting as the preferred intervention in 
patients older than 10–12 years with suitable anatomy.

Long-term outcomes and follow-up

Despite successful repair, long-term follow-up is crucial due to 
persistent or recurrent hypertension, aneurysm formation, and risk 
of late recoarctation [16]. Regular imaging with echocardiography, 
CTA, or MRI is recommended to monitor the aorta and detect 
complications [17]. Lifelong cardiology surveillance is advised, with 
attention to blood pressure control and screening for aortic valve and 
cerebral aneurysms, especially in those with bicuspid aortic valve 
[18]. Outcomes with open surgery are comparable to those with 
endovascular interventions, with the benefit of lowered morbidity 
in endovascular interventions. However, not all cases are amenable 

Figure 1. Image showing area of coarctation of aorta at the junction of left subclavian artery and descending thoracic aorta.
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for endovascular interventions, and open surgery becomes the only 
option in several cases.

Special considerations

Women with repaired CoA are at increased risk of aortic 
dissection during pregnancy and should be monitored closely. Pre-
pregnancy assessment of the aortic arch and blood pressure control 
are essential [19]. Exercise recommendations must be tailored; 
isometric and competitive sports are generally discouraged in 
patients with unrepaired or residual CoA [20].

Conclusion

Coarctation of the aorta remains a critical congenital 
cardiovascular lesion with lifelong implications. Advances in 

imaging and intervention have significantly improved outcomes, 
yet challenges in diagnosis and long-term management persist. Early 
recognition, individualized treatment, and rigorous follow-up are 
key to preventing long-term morbidity and mortality.
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Figure 2. Different approaches to tackle aortic coarctation.

Table 1. Clinical features of coarctation of the aorta by age group.

Age Group Common Presenting Features Clinical Signs Complications if Untreated

Neonates Poor feeding, tachypnea, lethargy Weak/delayed femoral pulses, 
differential cyanosis

Heart failure, shock, metabolic acidosis

Infants/Children Poor weight gain, irritability, murmur Upper-limb hypertension, radial-
femoral delay

Left ventricular hypertrophy, 
hypertension

Adolescents Headaches, exercise intolerance, leg 
fatigue

Systolic murmur (back), BP gradient Collateral circulation, aortic aneurysm

Adults Refractory hypertension, 
claudication, murmur

BP discrepancy, rib notching on 
imaging

Aortic rupture/dissection, heart failure, 
stroke

Table 2. Comparison of management options for coarctation of the aorta.

Treatment Modality Age Group (Preferred) Advantages Disadvantages/Risks

Surgical Repair Neonates, infants Definitive correction, durable outcomes Restenosis, thoracic scarring, aneurysm

Balloon Angioplasty Children (>6 months), adolescents Less invasive, good for recoarctation Risk of aneurysm, restenosis

Stent Placement Adolescents, adults Excellent patency, reduced restenosis Vascular injury, need for reintervention

Covered Stent Adolescents, adults Low aneurysm risk, seals intimal tears Larger sheath size, limited in small 
patients
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